PSD Worksheet

1) In “Direct observation of base-pair stepping of RNA polymerase,” by Abbondanzieri et al., Nature, 2005 the authors decrease the noise in their system in order to see 3 Angstrom movements of a biological molecule – RNA polymerase. Figure 1 (b) shows the power spectral density.
	a) The blue trace has what type of noise?
b) Both the blue and red trace have some common noise peaks. What frequencies are these peaks at? What could be a possible source for each?
c) What is the noise level for data taken over the frequency range 0.02-100 Hz for both the red and blue traces?

2) Figure below from: Noise and Vibration analysis by Anders Brandt.
	a) What type of noise is it?
	b) Assume the data is pure noise. What is the noise level from 5-15 Hz?
c) Assume that the signal is at 10 Hz and that the noise in the system is given by the baseline at 5 Hz. What is the signal to noise ratio?
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Answers:

1) a) 1/f noise
    b) 7 and 20 and 80 Hz mechanical resonances, 60 Hz electronic noise
    c) blue = 1.1 Angstroms, red = 2.2 Angstroms

2) a) resonance peak
     b) estimate is σ= sqrt((5*10^-3)+(5*10^-1))
     c) S/N=sqrt(5*10^-1)/sqrt(10*10^-3)

image1.png
@ Amazon.con: Noise and Vibraton Anaysi: Signal Anaysi and Experimental Procedures (9780470746448): Anders Brandt: Books - Mozill Frcfox

Home | _insert
E % cut File Edit View History Bookmarks Tools Help " & 8 Find -
(53 Cony [Mpyan says. | & Microsoft Outiookc Web A.. « | @ Amazon.com: Noise and... > | < ed073p200 (application/p... * | &) Academic Calendar | Amh.. « | + | & JE0¢ - T g popiace
raste s~ Crange :
- romurnier [ ¢ )5 3w amssoncomiNoe Vivation Aoy EpeimenProcsiure/ g T HGHY i 1 2=bookst 7 - @] (B stk nose o[ #) stes~ | 4 select
Cipboard 1 )| edting

from $99.07

=) Book sections
Front Cover
Copyright

‘Table of Contents
First Pages

Index

Back Cover

Surprise Me!

=) Search Inside This Book

Page:1of1  Wordsi132

LOOK INSIDE! Kindle Book print Book (Zoom= | Zoom ) Feedbsck | Help | Expanded View | Close (%)

around the esomance of i SDOF system. I can be seen that the bias rro s negativeat the resonance
requency, and posiive on both sides of it This distorton of the shape of the PSD can cause serious
erors if ety o estimate the damping of the systm by using th resonance bandwidih as defined by
Fquation (5.39).
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